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ABSTRACT
Protecting tranquil areas is becoming an important objective for land-
scape planning and management. In order to identify where people
experience tranquillity, we developed a hybrid approach combining field-
based interviews with an analysis of social media content in the form of
photographs with associated tags and coordinates from the photo-
sharing website Flickr. In a case study in the Loch Lomond and
Trossachs National Park in Scotland, interviewed respondents reported
high tranquillity ratings even when relatively close to roads and traffic
noise. Mapping the distribution of Flickr photographs revealed that many
people took photographs and tagged them with words related to tran-
quillity in easily accessible areas, often close to water bodies. Our results
indicate that people find tranquillity in certain landscapes despite the
presence of other people or traffic noise, which highlights the importance









Many people seek tranquillity in natural landscapes as a contrast to their busy life, but what does the
term tranquillity mean? In the Oxford English dictionary, tranquillity is defined as ‘The quality or state
of being tranquil; freedom from disturbance or agitation; serenity, calmness; quietness, peaceful-
ness’. Based on this definition, tranquillity can be conceptualised as a landscape quality, and this
notion is emphasised in place promotion for tourism. Visitors to Scotland, for instance, are enticed to
enjoy the ‘peace and tranquillity of sandy beaches, country parks and outstanding nature reserves’
(Visit Scotland, 2019). Visiting tranquil landscapes has been shown to provide restoration and to be
generally beneficial for human health (Kaplan, 2001; Velarde et al., 2007; Watts et al., 2013). In the
context of an increasingly urbanised population, protecting tranquil areas has become an important
policy objective. At the European level, the Environmental Noise Directive (END) states the impor-
tance of protecting quiet areas (EEA, 2016b). And at the national level, for instance in England, the
identification and protection of tranquil areas is included in the National Planning Policy Framework
(Ministry of Housing Communities and Local Government, 2018, p. 180). With the strategic aim of
identifying and protecting areas of tranquillity, the need arises to specify what factors influence the
experience of tranquillity, and to map where people find tranquillity. This information can then form
an integral part of evidence-based landscape planning and decision-making.
Broadly the goals of this study were to explore how people describe what they experience as
tranquil and to map where people experienced tranquillity. We take as an example the case of Loch
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Lomond and The Trossachs National Park (LLTNP) in Scotland, which is a popular recreation area that
has included protecting and enhancing areas of tranquillity as a strategic goal. Specifically, the park
identified the need for a tranquillity map that took into account people’s experience in order to plan
and manage recreational amenities (pers. comm. S. Melville, Landscape Officer LLTNP)—something
the park management did not have.
In the following sections, we provide an overview of the literature, and identify the need for
research about where people actually experience tranquillity. We then introduce a methodology that
combines visitor interviews with analysis of social media data. In doing so, we aim to evaluate the
potential of this novel source of data to explore place-based experiences of tranquillity in a cost-
efficient way across potentially large areas. We present our results about where people found
tranquillity in our study area, before discussing the merits and challenges of this new approach.
1.1. Context and motivation
Tranquillity has been investigated in different fields, including environmental psychology, acoustics,
the social sciences, and Geographic Information Science. In the following, we review existing work in
these different areas.
In environmental psychology, attention restoration theory (Kaplan & Kaplan, 1989) states that
natural environments offer escape from our everyday stressful life. When we have to direct our
attention, (for instance when we cross a street or drive a car), this fatigues our attentional capacity.
We can find relaxation in natural environments, for example, watching a breeze rustle the leaves of
a tree. These environments help to restore our attentional capacity, because they are able to hold our
attention effortlessly, a concept Kaplan and Kaplan (1989) term ‘soft fascination’. Characteristics of
natural environments that provide restoration further include the ability to instil a feeling of being
away, and to fascinate or create awe (Kaplan & Kaplan, 1989). Based on attention restoration theory,
Herzog and Bosley (1992) conducted image rating experiments in which subjects had to identify
landscape images they had a preference for. These were compared with images the subjects deemed
tranquil in order to explore any correlation between preferred and tranquil images. For different
landscape settings, the ratings for preference and tranquillity correlated highly, but in certain
settings, tranquillity was rated higher than preference, for instance in scenes depicting large water
bodies (Herzog & Bosley, 1992). A subsequent study showed that tranquillity was rated significantly
higher in natural settings than in urban ones, and that the amount of foliage in natural areas was
positively correlated with tranquillity ratings (Herzog & Chernick, 2000). Potentially, tranquillity can
thus be a quality of any landscape, whether urban or rural.
Early research on tranquillity focused on the visual aspects of landscapes. Various researchers have
since explored the connections between anthropogenic and natural soundscapes and tranquillity, for
instance by exposing subjects to combinations of imagery and soundscape to test their correlation
with tranquillity (Pheasant et al., 2008). Experiments in sound chambers with video input revealed that
tranquillity ratings can be predicted based on a model that includes the measured naturalness of
a scene and sound pressure levels (Pheasant et al., 2009). This model revealed that increasing natural-
ness of the scene depicted in the video resulted in higher tranquillity ratings, and that anthropogenic
noise decreased ratings. The model was subsequently refined and used as a predictive tool examining
its utility in urban green spaces (Watts et al., 2013), in the context of wind farms (Watts & Pheasant,
2015a) and more broadly in rural contexts (Watts & Pheasant, 2015b).
The importance attributed to noise and naturalness of an area is also reflected in the European-
wide Quietness Suitability Index, or QSI (EEA, 2016b). The QSI is premised on two ideas: that
anthropogenic noise directly distracts from quietness and secondly that land cover and population
density indirectly affect the way people perceive noise. For various anthropogenic sources, the QSI
combines different noise surfaces on the assumption that sound decays over distance. Utilising
existing noise models combined with land use data, the index shows areas that are potentially quiet
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(EEA, 2016b). The QSI map published in 2016 covers all of Europe, but some countries have a longer
tradition in mapping tranquillity.
In England, Simon Rendel and ASH consulting produced what can be considered the first
tranquillity map for the Department of Transport in 1991. This map showed that a proposed
transport corridor in Central England affected significant tracts of undesignated land that was
vulnerable to development, which brought to the fore the merits of mapping tranquillity for policy-
making and planning (Rendel, 1998). The Campaign to Protect Rural England (CPRE) has been active
in drawing attention to the protection of tranquil areas since the 1990s, with tranquillity mapping as
an important method (CPRE and the Countryside Commission, 1995; Jackson et al., 2008; MacFarlane
et al., 2004). The CPRE defines tranquil areas as: ‘places which are sufficiently far away from the visual
or noise intrusion of development or traffic to be considered unspoilt by urban influences’
(MacFarlane et al., 2004). In the CPRE tranquillity map for England, tranquillity was modelled in
terms of distance thresholds to disturbances such as roads, railways, power stations, and large towns
(CPRE and the Countryside Commission, 1995). On behalf of CPRE, Levett (2000) produced a report
detailing limitations of the first CPRE tranquillity map, including fixed distance thresholds from noise
sources, and experts defining all criteria and thresholds. While these early tranquillity maps were
helpful in identifying areas relatively undisturbed by noise and infrastructure, they portray an expert-
based view of tranquillity, which does not necessarily reflect realities on the ground. A subsequent
mapping project sought to address these criticisms and in particular, to include the views of the
public (MacFarlane et al., 2004). In the Northumberland National Park and West Durham Coalfield in
England, the public was involved in defining the criteria that impacted tranquillity through
a consultation phase. However, most answers from the public were deemed incompatible with
the requirements for a Geographic Information System (GIS). The researchers operationalised factors
for the GIS themselves, but conducted another public consultation to define the scores for weighting
the different GIS layers (MacFarlane et al., 2004). A follow-up study developed this approach further
and produced a tranquillity map for all of England (CPRE, 2007; Jackson et al., 2008). For this
tranquillity map, over 1000 people in five locations rated the general factors influencing tranquillity
(CPRE, 2007). The study encompassed photo-rating tasks involving the public, which were used to
define thresholds for the criteria represented in the GIS, such as the distance at which the impact of
a road decreases tranquillity (Jackson et al., 2008). Another study in the Dorset Area of Outstanding
Beauty included participatory appraisals with over 800 participants (Hewlett et al., 2017). The criteria
people deemed important in influencing tranquillity were identified through focus groups, house-
hold and on-site surveys with local authorities and agencies, visitors and residents, and those groups
typically considered ‘hard to reach’ (Hewlett et al., 2017). Criteria identified as contributing to
tranquillity included open landscape, absence of anthropogenic noise, absence of traffic and people.
From these criteria, researchers then selected the information they deemed quantifiable in a GIS
(Hewlett et al., 2017). Including the public in the definition of criteria influencing tranquillity is
important. However, these methods often elicit responses about an ideal tranquil setting. We would
argue that perhaps the experience of tranquillity in the outdoors differs from how one imagines and
describes an ideal tranquil setting during an interview situation when at home or in a community
hall. We thus propose to distinguish two notions of tranquillity: the first is ‘potential tranquillity’,
namely how people imagine a tranquil place to be and how they describe it. This notion of
tranquillity can be modelled as areas where tranquillity can be said to potentially exist, using GIS
data and criteria such as remoteness from infrastructure and people (Hewlett et al., 2017; Jackson
et al., 2008). The other notion is ‘experienced tranquillity’, namely areas where people actually
experience tranquillity. These are areas where tranquillity is consumed, and where the potential
for tranquillity meets demand. Based on the need to assess tranquillity as experienced, the two
overarching research questions for this study were:
(i) what influences people’s experience of tranquillity in outdoor landscapes?
(ii) where do people experience tranquillity?
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By focusing on tranquillity as experienced, we need methods to assess this place-based experience,
potentially across large areas. Qualitative interviews and detailed surveys are well-established
methods suited to elicit information about how and where people experience tranquillity.
However, these methods are not scalable, as interviewing people across large areas is often cost-
prohibitive. In this regard, the advent of social media where people upload digital content provides
us with a novel source of data to analyse the experiences of many people across large tracts of land
(Dunkel, 2015). These user-generated data are created by non-professionals and shared on social
media platforms independently of formal research projects. Such platforms include, for example, the
microblogging service Twitter, or the photosharing platforms Flickr and Instagram. The past decade
has witnessed a large growth in research exploring such user-generated content (Stieglitz et al.,
2018), with Twitter and Flickr being two of the most frequently (and readily accessible) sources
(Ghermandi & Sinclair, 2019). On Flickr, users can share photographs that they can optionally tag
with keywords (tags) and coordinates (Figure 1).
Researchers have used Flickr in landscape-related research, for instance to extract place
descriptions (Capineri, 2016; Mackaness & Chaudhry, 2013; Purves et al., 2011), characterise
landscapes from the viewpoint of the public (Wartmann et al., 2018), or study cultural land-
scape value (van Zanten et al., 2016). With the availability of social media as a data source,
questions arise as to how they might complement more conventional methods such as inter-
views and surveys (Heikinheimo et al., 2017; Wartmann et al., 2018). In this study, we therefore
developed a hybrid methodology that combines field-based interviews and tranquillity ratings
with an analysis of social media content as a way of exploring the notion of tranquillity as it is
experienced.
We take as an example the case of Loch Lomond and The Trossachs National Park (LLTNP) in
Scotland, which is a popular recreation area that has included protecting and enhancing areas
of tranquillity as a strategic goal. Specifically, the park identified the need for a tranquillity map
that takes into account people’s experience in order to plan and manage recreational ame-
nities, and to further improve overall recreational service provision in the national park (pers.
comm. S. Melville, Landscape Officer LLTNP). We take this as an ideal study site to assess the
complementary nature of social media data and its accuracy with respect to interview-based
data.
Figure 1. Example of Flickr photograph with associated user-generated tags. Image: ‘Blue Hour at Loch Millarochy’ by Rob
Donnelly on Flickr.com, licenced under Creative Commons (CC BY-NC-ND 2.0).
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2. Methods
In order to explore how and where people experience tranquillity, we interviewed park visitors and
analysed social media data, which we now describe in more detail.
2.1. Overview of methodological approach
First, we conducted interviews at different sites throughout Loch Lomond and Trossachs National
Park. The interviews served two purposes. On the one hand, we collected descriptions of people’s
experience of tranquillity. On the other hand, we also asked respondents to rate their experience of
tranquillity at the interview location. In our hybrid approach, we then compared these tranquillity
ratings with a map we produced based on social media data in the form of Flickr photographs and
associated tags and coordinates (Figure 1).
The Flickr repository is searchable for these associated tags and geolocations. We could thus
search for all photographs with the tag ‘tranquil’ or ‘tranquillity’ in our study area. Because not
everyone is going to use these exact words, we developed a language-based methodology to
identify all the terms likely to be used when describing a tranquil place. We selected all terms that
interview respondents mentioned to be positively associated with tranquillity. Using a list of these
terms, we searched the Flickr repository for georeferenced photographs with such tags associated
with tranquillity. Mapping the locations of these photographs allowed us to identify where people
experienced tranquillity. But it is not sufficient to simply create a density map of locations that use
tranquil tags—this merely creates a map that mirrors those places most frequently visited and
photographed. Instead it is necessary to first model the underlying distribution of all Flickr photo-
graphs taken, and to identify those regions where tranquillity was either over or under reported
relative to the number of images recorded at any given location. We can then compare such a map
with the tranquillity ratings collected from our interview respondents in the field. In what follows, we
describe in more detail how we applied this methodology to our case study area.
2.2. Loch Lomond and the Trossachs National Park
The Loch Lomond and Trossachs National Park was created in 2002 as the first national park in
Scotland and covers an area of 1865 km2. The park is characterised by mountains and glens, as well
as many saltwater and freshwater lochs. The vegetation includes native woodlands, plantation
forests, meadows and agricultural fields. Importantly, the landscapes in the national park are cultural
landscapes that have been shaped by people for generations. Currently, over 15,000 people reside in
the park (LLTNP, 2017). The landscapes of Loch Lomond have long proved popular for national and
international tourists alike, their beauty reflected, for instance, in the writings of Sir Walter Scott
(1771-1832). Nowadays the park attracts over 4 million visitors every year (LLTNP, 2017). Although
some public transport exists, many areas of the park are difficult to reach, and a recent survey found
that over 85% of visitors rely on private transport (LLTNP, 2017).
2.3. Eliciting descriptions of experienced tranquillity and collecting tranquillity ratings
We conducted field-based interviews with 100 participants recruited on-site at different locations
throughout the park (Figure 2). The goals of the interviews were to i) elicit descriptions of what
contributes or detracts from people’s experience of tranquillity in the national park and ii) to collect
field-based tranquillity ratings.
In order to cover a range of different landscape types, we stratified our interview sites using
a sample of locations that had been utilised in a viewpoint analysis in the ‘Special Landscape
Qualities’ report by Scottish Natural Heritage (SNH, 2010). Remote locations were excluded if they
did not yield more than a threshold of 2 visitors per hour. Additional sites (Loch Chon, Loch Lubnaig,
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Loch Venachar) were added on the advice of park managers keen to learn whether recent interven-
tions to improve recreational experiences had improved visitor’s perception of tranquillity. A map of
all interview locations is shown in Figure 2 and by way of illustration, the landscapes at some of the
interview sites are illustrated in Figure 3. At each interview site, we drew a convenience sample of
five people encountered during field work, while seeking to balance our sample with respect to age
and gender. In total we interviewed 100 respondents, 49 women and 51 men.
For eliciting descriptions of tranquillity we chose a free-listing approach (also known as semantic
fluency task). In free listing, respondents are asked to list all terms that come to their mind that they
associate with a particular semantic field, such as colours or food items (Berlin & Kay, 1969; Hough &
Ferraris, 2010). Free-listing was originally developed in cognitive psychology and has since been
successfully adapted to other domains, including social science landscape research, for instance to
elicit terms for landscape character and cultural landscape values (Bieling et al., 2014; Wartmann &
Purves, 2018). In this study, we used outdoor free-listing to elicit terms people associated with
tranquillity. In order to focus interviews on the respondents’ landscape experience, we started the
interview asking people to describe the landscape of the interview location, and any meanings or
feelings that they associated with this landscape. All answers to these introductory practice ques-
tions were noted down, but not further analysed. Respondents were then asked the main free-listing
elicitation statement: ‘what makes this place tranquil?’. After people had finished listing the terms
Figure 2. Locations of interview sites: 1—A’Cruach, 2—Aberfoyle, 3—Balloch, 4—Falls of Falloch, 5—Glen Balquhidder, 6—
Balmaha, 7—Inchcailloch, 8—Invernsnaid, 9—Inveruglas, 10—Kilmahog near Callander, 11—Loch Achray, 12—Loch Arklet, 13
—Loch Chon, 14—Loch Earn, 15—Loch Katrine, 16—Tarbet, 17—Arrochar, 18—Loch Lubnaig, 19—Loch Venachar, 20—Luss
(base map credit: Nilfanion, licenced under Creative Commons CC BY-SA 3.0, contains Ordnance Survey data Qc Crown copyright
and database right, image accessed from https://tinyurl.com/y97u9nqv, 23.1.2018).
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they positively associated with tranquillity, we used the elicitation statement ‘what makes this place
less tranquil?’ to also collect terms negatively impacting tranquillity. After these two free-listing tasks,
we asked respondents to rate their experience of tranquillity at the interview site ranging from 1
—‘not tranquil at all’ to 5—‘very tranquil’. The interview concluded with a set of closed questions on
background information, including activities conducted while in the national park, frequency of
visits, residency (classified as: within the LLTNP, elsewhere in Scotland, in the UK, outside UK), current
place of residence (urban, rural, or in between), age group, and gender. All answers from respon-
dents were noted down on printed-out survey forms and later digitised for subsequent analysis. To
reduce the influence of weather conditions and interviewer variation, the first author of this study
conducted all interviews on relatively sunny days between 11th July and 3 August 2017.
2.4. Analysing descriptions of experienced tranquillity from field interviews
Based on the two free-listing tasks we collated two lists of terms. The first list contains all answers to
the question ‘what makes thisplace tranquil?’. The second list contains answers to ‘what makes
thisplace less tranquil?’. We analysed each list using ‘open coding’ (Crang & Cook, 2007), a common
method in the humanities through which the researchers identify recurring themes in interview data.
The themes identified from the interview data were then used as the basis for ‘structured coding’
(Crang & Cook, 2007), whereby interview statements were allocated to the previously identified
themes. For instance, through open coding of our first list of terms we found mentions including
‘the view is lovely’, ‘gorgeous scenery’ or ‘the view’. We thus identified ‘scenery’ as an emerging theme
Figure 3. Examples of interview sites in different landscape settings in the Loch Lomond and The Trossachs National Park.
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that contributes to tranquillity. In structured coding, we then identified other interview statements
belonging to the ‘scenery’ category as a way of categorising the diverse interview statements.
Assuming the more mentions in a theme, the more important it was, we enumerated the number
of mentions per theme.
2.5. Analysing and mapping tranquillity ratings from interview respondents
We analysed the tranquillity ratings from interview respondents (on a scale from 1–5) by calculating
the mean tranquillity rating for each interview site and visualised these mean ratings per interview
site on a map. Furthermore, we tested for significant differences between tranquillity ratings at
different interview locations, as well as whether ratings from people living in rural, urban and
periurban settings were different. Since the data were not normally distributed, we applied the non-
parametric Kruskal-Wallis test using a significance level of 0.05.
2.6. Mapping experienced tranquillity based on Flickr tags
Not every user applies the tag ‘tranquil’ to a photograph of a landscape that was experienced as
tranquil. Indeed we only found about 100 photographs with the tags tranquil or tranquillity. We thus
needed to use an expanded list of Flickr tags to search for. Because we wanted to use
a conceptualisation of tranquillity derived from the bottom-up, we created a list of terms based on
our interview responses. We achieved this by selecting all terms that were mentioned as contributing
to tranquillity (e.g. peaceful, quiet, relaxation, water). Because we can only use single words for our
keyword search in Flickr, we removed negated expressions (e.g. not busy, no people, no trash), so as
to avoid including photographs tagged as busy into our sample. Finally, we also removed any words
that have no information content for our study (e.g. they, only, it, and). We thus retained single terms
that had positive connotations, resulting in a list of 216 terms respondents had mentioned in
association with experiencing tranquillity. We used the set of 216 keywords defined from interviews
to search for photographs on Flickr with tags that matched at least one of those keywords. We
accessed Flickr photographs through the Flickr Application Programming Interface (API), which, for
the terms selected, enabled us to retrieve georeferenced photographs falling within a bounding box
covering our study area. We accessed the API through a Java programme that we developed
specifically for this purpose. To overcome download constraints, we split the list of terms into sets
of ten and used multiple queries to download all photographs with the associated tags. We then
deleted all duplicate downloads (e.g. if the same photograph with multiple tags was downloaded in
different queries) using the unique photograph ID. The resulting data set consisted of meta-
information from photographs matching the search criteria in the bounding box, namely a set of
decimal degree coordinates for each photograph, tags, title, date taken, the URL of the photograph,
the unique ID, and the username of the contributor. As a preprocessing step we filtered bulk uploads,
where one user added many images with identical tags (Hollenstein & Purves, 2010), which artificially
increases the sample size without adding any new information. After the download and the filtering
of bulk-uploads and duplicates, our data set contained 22,082 photographs. User contribution to this
data set was unequal (max = 780 photographs; min = 1 photograph; mean = 21.80; median = 2;
±5.63) and showed a long-tail. For example, 3537 users each uploaded 10 photographs or less, while
21 users each uploaded over 100 photographs.
If we map the distribution of this data set, we simply map a subset of all Flickr photographs. Since
we are interested in where people experience tranquillity, we need to identify places were Flickr
photographs with tranquil tags are particularly concentrated as compared to all Flickr photographs.
We therefore applied a correction method reported in similar studies that use Flickr data (Hollenstein
& Purves, 2010), namely to calculate a χ-expectation surface.
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This χ-expectation surface represents how unexpected an observed distribution of Flickr photo-
graphs is (e.g. only photographs with tranquil tags obs), as compared to the distribution of all Flickr
photographs (the expected distribution, exp):




Essentially, the χ- expectation surface highlights where we found more, equal or less content than
expected as compared with the all photographs found on Flickr for a certain area. To generate this
χ-expectation surface, we also downloaded all Flickr photographs for our bounding box, and
filtered this data set again for bulk-uploads and duplicates. The data set contained 46,886 photo-
graphs after pre-processing, stemming from 6851 different users (max = 1081 photographs;
min = 1 photograph; mean = 6.84; median = 2; ±30.61). For the χ-expectation surface we chose
a relatively large raster size of 1 × 1 km grid cells, because the content of a photograph might be
reflective of the local environment where the photograph was taken, not just the location itself.
We then calculated the number of photographs per grid cell, both for photographs with selected
tags (obs) and for all photographs (exp). We normalised the obs grid by multiplying each grid value
by the total number of Flickr photographs in the bounding box divided by the total number of
Flickr photographs in the data set that contain that selected tag, and then calculated the χ-
expectation surface using the formula presented above. For a map visualisation, we represent
three classes of values on our map (more than expected, as expected, less than expected), using
quantiles to define the classes.
2.7. Comparing tranquillity ratings from interview respondents with a map based on Flickr
photographs and the Quietness Suitability Index
In order to check the validity of our results, we compared our tranquillity ratings collected from
respondents in the field with our map depicting where we found more or less Flickr photographs
with tranquil tags than would be expected. This was undertaken by visual inspection of the
differences between the two maps. As a final step, we also compared the tranquillity ratings from
respondents with the Quietness Suitability Index EEA (2016b) using the same approach.
3. Results
3.1. Exploring tranquillity through interviews
In total we interviewed 100 people at our 20 different interview locations. The largest part of
respondents lived in Scotland (n = 43), followed by international visitors from outside the UK
(n = 35). Eighteen respondents lived elsewhere in the UK, and four were residents of the national
park. For almost half of the respondents it was their first visit to the park (n = 46). The most frequently
stated reason for visiting the park was hiking (n = 38), followed by enjoying the views (n = 32),
tranquillity (n = 25) and fresh air (n = 12). Other activities such as fishing, kayaking or camping were
also mentioned, but less frequently. When we simply counted the frequency of terms from interview
responses to the question: ‘What makes this place tranquil?’, the most frequently mentioned terms
included water, tranquil, and nature (Figure 4).
When we grouped responses into different themes to deal with the use of different terms to
describe a similar aspect, we identified several themes (Table 1). The absence of people was the most
prominent theme, followed by the presence of certain landscape elements, such as water bodies and
mountains. The absence of noise from traffic and other disturbances was also important. Other
positively contributing factors were the presence of nature and wildlife, as well as scenery and
natural sounds. Furthermore, several respondents stated that other people who behaved respon-
sibly, and the absence of trash, contributed to their feeling of tranquillity (Table 1).
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In contrast, the presence of people, and traffic, was stated as making interview locations less
tranquil (Table 2). Windy and rainy weather was also frequently mentioned as decreasing tranquillity,
as well as antisocial behaviour and anthropogenic noise.
3.2. Field-based tranquillity ratings
Across the 20 interview locations, the mean perceived tranquillity rating was relatively high with 4.18
out of 5 (±0.92, median = 4; n = 100).
The locations with highest rated tranquillity were the island of Inchcailloch in Loch Lomond and
the campsite at the shores of Loch Chon, which were both rated 5 by all respondents (Figure 5). The
lowest mean tranquillity rating for an interview location was 2.2 (±0.45; n = 5) at the shores of Loch
Lomond in Balloch (Figure 5). There were significant differences in tranquillity ratings between
interview locations (Kruskal-Wallis χ2 = 32.768; df = 19; p = 0.026). Across all interview locations,
we did not find differences in how people living in rural, urban or peri-urban areas perceived
tranquillity (Kruskal-Wallis χ2 = 2.646; df = 2; p = 0.266).
3.3. Mapping experienced tranquillity based on Flickr tags
People uploaded more Flickr photographs with tags related to tranquillity around Loch Lomond and
other freshwater bodies such as Loch Katrine, Loch Venachar and Loch Lubnaig than would be
expected from all Flickr photographs uploaded (Figure 6).
Fewer photographs with tags related to tranquillity than expected from the overall density of
Flickr photographs were uploaded around settlements and towns such as Callander, Balloch, and
Aberfoyle. At the shores of Loch Lomond near Balloch less content was uploaded than expected,
despite the closeness to a water body. Other areas where we observe less photographs than
expected despite the presence of water were Lake Menteith and the Western shore of Loch Earn.
We also observe ‘white spots’ on the tranquillity map where there are no Flickr photographs
available. For these areas we have no information whether they are not photogenic, or not accessed
by users inclined to upload photographs. The area North of Loch Katrine is not accessible by
Figure 4. Wordcloud for words mentioned as contributing to tranquillity (larger size represents more mentions of a word).
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motorised transport and is characterised by glens and hills, suggesting this area might be challen-
ging to access for many people. However, for the topographically challenging terrain between the
Northernmost point of Loch Lomond and Loch Voil people uploaded content. This area is charac-
terised by negative χ-values, indicating that there is less content related to tranquillity than expected
from the overall distribution.
3.4. Comparing different approaches for mapping tranquillity
We first compare our approach based on user-generated content with the insitu ratings we collected,
before comparing both these results with the map of ‘quiet areas’ (Figure 7).
Visually comparing the tranquillity ratings from interviews in the field (Figure 5) with the χ-expectation
surface of user-generated content (Figure 6) we observe the following: the interview locations are almost
all located in grid squares with positive χ-values, indicating more photographs with tags semantically
related to tranquillity were uploaded in these squares. The highest tranquillity ratings from respondents
coincide with relatively contiguous areas of high χ-values, such as around Loch Chon and Inchcailloch.
The lowest tranquillity rating for Balloch is at the border of an area with negative χ-values, suggesting
lower perceived tranquillity. The tranquillity ratings collected in the field thus correspond well with the χ-
expectation map from user-generated content, with some exceptions. For example, the site A’Cruach at
the Southwestern tip of the national park was rated as relatively tranquil (mean rating of 4.2 out of 5), but
is located in an areawith negative χ-values. The same applies to Kilmahog, near Callander. Thus, while the
Figure 5. Mean tranquillity ratings from respondents at study sites (5: very tranquil, 1: not tranquil).
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overall insights we gain about areas perceived as tranquil correspond with the map from user-generated
content and respondents’ rating, user-generated content fails to capture finer-grained nuances of the
experience of tranquillity gathered through interviews.
Comparing the map of tranquillity ratings from interview respondents with the quiet area map
(EEA, 2016b), we observe agreement over freshwater bodies, which are considered highly tranquil/
quiet, such as Loch Lomond, Loch Katrine and Loch Chon (Figure 7). However, stark contrasts
between the two maps exist in areas where major roads run alongside water bodies. The quiet
area map depicts this area with the lowest possible rating of quietness, whereas participants rated
most of these areas (except Balloch) as 4 or higher out of 5. In some cases, the entire area of
a freshwater body is rated as the lowest quietness index (such as Loch Earn), whereas respondents
rated this location as moderately tranquil (mean = 3.6).
4. Discussion
Our aim was to explore how and where people who visit a Scottish national park experience
tranquillity. To do so, we developed a novel approach that integrates field-based interviews with
the analysis of social media in the form of Flickr photographs. We now discuss these two approaches
as complementary sources of information to answer our two main research questions: i) what
Table 1. Example of interview responses for the question ‘what makes this place more tranquil?’
Themes contributing to
tranquillity Example of quotes from interviews
No. of
responses
Absence of people Lack of people; don’t see anybody else; we don’t mind meeting the occasional person;
not a lot of children; not many people; not many children; not overly populated; you
can be on your own; lack of people; not crowded; not populated area; nobody else
around; absence of people; not overcrowded; (. . .)
38
Landscape elements Lakes and mountains together; fir trees; valleys and hills; mountains; lakes and
mountains; misty mountains; (. . .)
28
Feelings Sunshine on my face; peaceful; lovely; peaceful; feel at peace; atmosphere; tranquillity;
calmness; peace and tranquillity; pleasant; peace; earthy; down-to-earth; serene
22
Absence of noise No traffic; not so much traffic; no jet skis; no noise pollution; stillness; quiet; can’t hear
the road; no city sounds; little noise;
21
Nature and wildlife Being out in nature; ducks; wildlife; birds; getting into the wild; at least to some extent
natural; natural; butterflies; flowers; lovely nature; peace amongst the trees; seeing
animals in the forest; (. . .)
18
Scenery View is lovely; gorgeous scenery; seeing big open spaces without commercial
development; views; beautiful; view is free and not blocked; scenery; (. . .)
14
Water water; near water; clear water; running water; waterfall; glittering of water; bays for
swimming
12
Natural sounds Rustling of the leaves; birdsong; bees humming; sound of the water; bird sounds;
sounds of nature; sound of the wind in the grass; hear the birds; noises of nature;




No one is rushing; it’s a contrast to my busy life; no rushing; we think of it at work to
destress; you’re not looking at hustle and bustle; get away; lack of city life; opposite




Nice being in a place where humanity hasn’t left much of a stamp; less shops; lack of
a lot of civilisation; not many roads; not built over; untouched; no disturbing lights;
only small roads (. . .)
11
Weather The climate is very pleasant; blue sky; sun; also great in the rain; mist; wind; sunshine; 9
Friendly people There is always people to help; people are nice and helpful; nobody is bothering;
nobody is troubling; people care; everybody behaves nicely; people respecting
nature
8
Fresh air Fresh air; smell of the air; perception of the clean air; less pollution; no pollution 7
Absence of trash Very clean; no trash; clean; big bins; 4
Other You’re close to the road but you can get away from it all; I liketo see at least one other
person, it feels safe; good for children to play; road doesn’t bother me; many parking
places so spots don’t get overcrowded; easy access; (. . .)
23
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influences people’s experience of tranquillity in outdoor landscapes? and ii) where do people
experience tranquillity?
4.1. Responses from field-based interviews reveal what people experience as tranquil
How respondents described tranquillity highlights that tranquillity is a multi-sensory experience
involving sound and sight, but also smell, as well as emotional responses to the environment. These
findings are in line with previous research stating that tranquillity was influenced by sounds as well
as visual stimuli (Pheasant et al., 2010; Watts & Pheasant, 2015b), but provide further nuances
through the semantically rich descriptions of experienced tranquillity. Respondents stated that
viewing water bodies increases tranquillity, which is supported by previous empirical evidence
about the importance of water bodies for recreation (Herzog & Bosley, 1992; White et al., 2010). As
factors detracting from tranquillity respondents mentioned, for example, many people and traffic,
which are in line with results from previous studies in England (Hewlett et al., 2017; Jackson et al.,
2008). Several respondents mentioned that observing people behave responsibly contributed to
tranquillity. Rather than the complete absence of people, the quality of their behaviour seems to be
important for tranquillity. This extends findings in previous studies that the material results from
antisocial behaviour such as litter and graffiti decreased tranquillity ratings in urban green spaces,
where those places were then perceived as less safe (Watts et al., 2013).
Even though traffic and people were often mentioned as decreasing tranquillity, this was not
reflected in the numerical tranquillity ratings. Respondents rated most interview locations as
tranquil, even for interview locations close to roads or in parking lots. This suggests that people
were able to stand in a busy parking lot with a nice view, 'see past the noise', and allow the
visual stimuli to dominate their experience. In this way, a busy parking lot became a tranquil
place. This integrated experience may be different in field settings where people have certain
expectations about the areas they visit for recreation, compared with controlled experiments,
Table 2. Example of interview responses for the question ‘what makes this place less tranquil?’
Themes detracting from
tranquillity Examples of quotes from interviews
No. of
responses
Presence of people Highly populated areas; popular villages; coach parties; people; a lot of people;
drinking and shouting youngsters; people in cars; drunk kids; very busy on the
mountain; many people around; lots of hikers; the ferry bringing in tourists; a lot of
tourists; people make it less tranquil but I don’t mind; people around but that
doesn’t take it away; (. . .)
39
Presence of traffic and
infrastructure
Traffic; too many cars; road; coach turning up; busy road; road; main road is not so
quiet; cars; heavy traffic; buses; (. . .)
29
Weather conditions Weather; exuberant weather; good weather at the weekend; it’s a tourist day; lovely
days bring people out; if it’s windy; it would be more tranquil if it would be sunnier;
weather; the wind makes it less tranquil; the loch is not calm; it’s quite a breeze;
more people in nice weather; the weather; the rain; (. . .)
14
People’s behaviour I get stressed and annoyed when I see people being disrespectful; people had radio
turned up; people don’t have a sense of protecting the environment; people are not
considerate; if people don’t behave I find it stressful; unsocial behaviour
13
Anthropogenic noise Children screaming; you can hear voices; heard a truck dropping stones; strimmer; jet




Shops, Woollen Mill is particularly offensive; civilisation nearby; it is not as deserted;
everything is touched; business; car park;
7
Litter Stuff lying next to the road; a lot of littering; plastic bags; dirty beach; plastic; litter next
to the garbage bin
6
Time of year Summer holidays; very busy in summer; in winter much more tranquil; 3
Land use They are digging into the deep peat; logging makes it less tranquil 2
Other Naval base; high fences; razor wire; policing; still too close to work; work is still there;
on the road on a Sunday it’s not tranquil; erosion impacts my feeling; you don’t find
any information; would be nice to have an information board; going up Conic hill
tranquillity was zero; swampy camping places; (. . .)
30
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where anthropogenic noise was shown to reduce tranquillity ratings of natural scenes (Watts &
Pheasant, 2015b). Our findings from interviews highlighted important differences between what
people describe as detracting from tranquillity and their rating of tranquillity in outdoor
landscapes. However, because surveys and interviews are time-consuming to conduct, such
methods are typically limited to smaller areas. To address this issue, we explored social media
as a potential data source for exploring experienced tranquillity.
4.2. Exploring experienced tranquillity through Flickr photographs
Rather than relying on a top-down approach where experts define the terms used to search for social
media photographs (e.g. van Zanten et al., 2016), our approach is based on first defining the concept
Figure 6. χ-expectation surface for Flickr photographs with tags related to tranquillity.
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of tranquillity from the bottom-up. Using a list of terms that interview respondents associated with
tranquillity to search for photographs potentially provides a conceptualisation of tranquillity that is
closer to that of the general public. Our map produced from Flickr photographs shows higher
concentrations of tranquil photographs than expected in areas around water bodies that are
accessible by motorised transport. The absence of motorised transport is thus not a prerequisite
for people to experience tranquillity, which was also shown in a study in the Lake District, where
user-generated image and descriptions uploaded to the platform Geograph contained references to
tranquillity near busy roads (Chesnokova et al., 2018). We found high correspondence between the
tranquillity map produced from Flickr content and the tranquillity ratings from respondents in the
field—suggesting that this form of user-generated content is a meaningful addition to field-based
interviews. Importantly, we found marked differences with an existing map of quiet areas (EEA,
2016b). Results from interviews and Flickr photographs both indicate people experience tranquillity
in accessible places, often irrespective of roads nearby, whereas the map of quiet areas depicts these
areas as heavily impacted by noise. One reason for these differences may be that the maps of quiet
areas allocate high importance to detractors such as noise, whereas tranquillity as experienced in the
field seems to be less influenced by traffic noises, but more by perceived aesthetic qualities of the
visible surroundings.
4.3. Implications
In tandem with others, our findings suggest that the areas where tranquillity is experienced do not
always overlap with quiet areas where noise is absent. The quiet areas include remote mountain
glens and hill tops with unobstructed views across natural landscapes, areas where ‘potential
tranquillity’ can be said to exist. These may be very tranquil areas, but few people possess the
willingness and abilities to physically reach such areas. Analysis of our data showed that areas where
tranquillity is actually experienced bymanymay be popular parking spots, or at the side of lochs next
to roads. Thus many people experience tranquillity at the edges or boundaries of tranquil areas.
Those edges are zones that are easily accessed and retain enough properties to make them feel
Figure 7. Quietness Suitability Index values (EEA, 2016a) overlaid with mean tranquillity ratings from respondents at study sites
(5: very tranquil, 1: not tranquil).
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tranquil. We suggest that such tranquil zones are more important to a mass appreciation of
tranquillity than the core areas of ‘potential tranquillity’ areas that may have the highest level of
a potential for tranquillity (or quietness). Given the emphasis on ‘tranquillity as experienced’, we
argue that planning decisions need to take account of the difference between areas most tranquil,
and areas where most people experience tranquillity. Levett observed that many visitors to areas
valued for their tranquillity ’never venture more than a few hundred yards from car parks on busy
roads’ (Levett, 2000, p. 13). He concluded that by exploring what kind(s) of access people want could
satisfy a large number of visitors without opening up more remote areas. Our findings showed that
the provision of amenable infrastructure (e.g. parking, picnic tables, maintained walking paths to
loch shores) close to roadsides provides opportunities for many visitors to experience tranquillity.
Such observations have important implications for the identification and management of tranquil
areas.
It is apparent that park visitors experienced tranquillity along a continuum, and that this
experience is subjective. For example, the busy car park on a main road afforded just as much self-
reported tranquillity for many people as it did to the few who made the long journey to a remote
summit. Accommodating this broad spectrum of experiences within the planning process is very
challenging. Do we ‘pave over paradise’ and facilitate access for the many or do we use a notion of
tranquillity more akin to wilderness, and safeguard tranquillity by limiting access to, and develop-
ment of, such areas? We would argue that these questions are best resolved through participatory
planning processes and consultations with stakeholders. Environmentally deterministic models
(typically using GIS) tend to exclude such experiences and opinions, because of their subjective
and qualitative (non-numerical) form that is difficult to represent in GIS (Thatcher et al., 2016).
Leszczynski (2009) argues that the hunger to formalise tends to rule out the qualitative and that
the imposition of quantitative measures acts to constrain a richer description of place. More
generally the failure to encapsulate people’s perceptions of place within GIS reflects a complex set
of semantic and ontological issues that go beyond qualitative/quantitative debates.
There is therefore increasing acceptance of the need to develop innovative hybrid methodologies
that capture the experience of the public alongside those of experts and so increase participation in
the decision making process—the benefits being greater transparency and accountability, and
shared ownership in the decision making process (Sieber, 2006). Our research supports this ambition,
with the benefit of accommodating a broader (less exclusionary) definition of tranquillity through
the use of social media content. Such broader definitions have the potential to improve the quality of
decision-making in landscape management, though there remains the challenge of how to prioritise
these varying experiences of tranquillity.
4.4. Limitations and further work
Social media content such as Flickr data is increasingly being used as a cost effective measure of
sentiment, trends and activities (Tenkanen et al., 2017), though authors have also cautioned against
data analysis in the absence of theory in the age of ‘big data’ (Kitchin, 2014). The use of Flickr (more
specifically the tags and locations associated with the photographs) is biased insofar that it is
a sample, shaped by the technology and the data ontology employed (Ghermandi & Sinclair,
2019). We chose Flickr for its unique combination of geolocation and semantic content of tags,
and although a range of other social media platforms could be tested, they are likely to exhibit
similar bias. Nonetheless, research has shown that such data provides information comparable with
more cost-intensive approaches (Heikinheimo et al., 2017; Mancini et al., 2018). By comparing social
media outputs with ratings collected in the field, together with the quietness suitability index we
have sought to both validate this approach and highlight the nuances of tranquillity as it is
experienced. In future work we propose to test further data collection and elicitation methods.
This could be done using active inclusion of the public through a citizen science approach, where
people are invited to contribute by rating the tranquillity of grid squares on a web map, or through
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smartphone applications at sample points in the field. Additionally, other forms of user-generated
content may be explored, such as full-text hiking blogs, which include accounts of experiences of
people actively exploring the landscape (Wartmann et al., 2018). We also see value in analysis of the
photographs themselves; these can be processed using automated image recognition and annota-
tion to broaden the available data sources and extend our analysis beyond the use of language
associated with photographs (Wartmann et al., 2019).
5. Conclusion
Tranquillity is recognised as an important landscape quality that helps ameliorate our stressful lives.
Therefore various efforts have attempted to incorporate notions of tranquillity into policy-making
and planning. One of the challenges is to include those areas where people actually experience (i.e.
‘consume’) tranquillity as opposed to where tranquil areas can potentially be said to exist (i.e. ‘supply
of tranquillity’). We argue that in addition to interviews and surveys, digital social media provides
exciting possibilities in this regard; the present study constitutes a first step towards harvesting such
data sources. The originality of our approach lies in combining field-based assessments of tranquillity
to collect natural language terms that people positively associate with tranquillity, and using those
to search for user-generated content containing such terms. Such an approach allowed the defini-
tion of tranquillity to emerge through the language respondents used in describing the concepts
they associated with it, and thus addressed issues involved in expert-led, sometimes narrow,
definitions of tranquillity. By using the semantic content of tags to select Flickr photographs, we
are able to identify areas of tranquillity that would not otherwise be considered as such. The spatial
pattern revealed from mapping Flickr photographs provides an additional and complementary
perspective to existing approaches for tranquillity mapping. We would ascribe to the idea that
research on environmental applications of social media is only in its infancy with future research
required to address issues of data quality (linked to a deeper understanding of the type of
contributors and their motivations). We also argue that this research illustrates the value of social
media data in deepening our understanding of people’s experience of tranquillity and shows how
associated analysis can complement existing bottom-up/top-down approaches to understanding
human-environment interactions.
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